We examine the effect of group size on access to state power for minorities under majoritarian (MR) and proportional (PR) electoral systems. We establish a robust empirical pattern using an ethnicity-country level panel data comprising 438 ethnocountry minority groups across 102 democracies spanning the period 1946-2013. We show that an ethnic group's population share has no relation with its absolute access to power in the national executive under PR but has an inverted U-shaped relation in countries that employ the MR system. The pattern is stable over time and holds up under various alternate specifications. The developmental outcomes for a group proxied using stable nightlight emissions in a group's settlement area follow the same pattern. We reproduce the main results by two separate identification strategies, namely (i) instrumenting colony's voting system by that of the primary colonial ruler and, (ii) comparing the same ethnicity across countries within a continent. We provide a theoretical framework that takes into account the spatial distribution of groups in a two party probabilistic voting model and justifies these patterns as equilibrium behavior. Our work, therefore, has important implications for how electoral systems can affect group inequality -an issue largely ignored in the literature.
Introduction
Broad categories of electoral systems, namely the majoritarian rule (MR) and proportional representation (PR), and their relationship with public policy have been of interest to the researchers for a long time.
1 There is a large literature that discusses various aspects of this relationship both theoretically as well as in empirical contexts. 2 In the present paper, we look at electoral systems across countries and investigate how differential population shares of minority groups in a country affect their representations in the national executive under the two electoral systems. 3 Trebbi, Aghion and Alesina (2008) answer a similar question by examining the choice of electoral systems by the incumbent municipal councils in U.S. cities following the Voting Rights Act of 1965. Guided by their context they model the representation of two groups, namely the white majority and the black minority under the two systems for various group size configurations. In our context, however, countries may have multiple minority groups. Our work shows how allowing for multiple minorities may modify their conclusions.
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Using a dataset covering 102 democracies and spanning the post World War II period ), we empirically demonstrate that the effect of group share on its access to political power is starkly different across the two systems. We show that under PR, group size of minorities has no effect on its representation in the national executive, while it has an inverted U-shaped relationship under MR. The existing theoretical framework, as provided by Trebbi, Aghion and Alesina (2008) , is inadequate in explaining these patterns in the data. In their model, for example, access to power never falls with group size under MR, and increases eventually with group size under PR. We develop a model of representation of (three or more) groups in a two party probabilistic voting set up, where we explicitly model the spatial distribution of groups as a function of group sizes. We show that the equilibrium outcome under reasonable parameter restrictions is consistent with the observed patterns. We then provide empirical evidence in favor of the parameter restriction required for the results and further empirically verify additional comparative static results of the model.
For our empirical analysis we use an ethnicity-country level panel dataset comprising 438 ethno-country minority groups. We restrict attention to country-year observations where the country is democratic and further, is run by a parliamentary system. The dataset contains, among other things, a power status variable that codes, for every year, a group's access to the national executive. 5 We define a group to be "included" in the national executive if its power status is not coded as being powerless or being discriminated by the state. 6 In our sample, only about one-third of the group-year observations are "included," and therefore, we consider "inclusion" in the national executive as an important marker of power for minorities. 7 This motivates our focus on the minorities and the "inclusion" dummy constitutes our primary outcome variable. We empirically establish the effect of a minority group's size on the group's likelihood of being "included" in three steps. We first show the pattern using a linear probability model. The result is true even when we compare minority groups within a country-year observation. In the second step we carry out a number of alternate specifications to test the stability of the observed patterns. We show that these patterns are true in both halves of the time period separately, indicating that the relationship has not significantly changed over time. The result is also robust to using the original (ordered) power rank variable 8 as the dependent variable and using relative population share as the main explanatory variable instead of the actual population share. 9 Importantly, the developmental outcomes for a group proxied using stable nightlight emissions in a group's settlement area follow the same pattern.
In the final step, we verify whether the observed relationships in the data are indeed causal. To that end we employ two separate identification strategies. In the first strategy we address the potential endogeneity issues concerning the electoral system. Though changes in electoral systems of a country are infrequent, their occurrences can depend on the existing power structure of the groups. In fact, the initial choice of the system during a country's transition to democracy can itself be endogenous as noted by Colomer (2004) and Persson and Tabellini (2003) . This motivates us to focus on the set of countries which were once colonized by other countries. Reynolds, Reilly and Ellis (2008) point out that these countries often adopted the electoral systems of their former colonial rulers. However, the electoral system of the colonial ruler is unlikely to have a direct effect on the group politics in the colonies post-independence. We therefore use the electoral system of the primary colonial ruler as an instrument of the electoral system of a colony. We show that the first stage holds in our data and the second stage results confirm the results from the OLS specification.
In the second identification strategy we address the concern that there could be unobservable characteristics of groups which could affect both their population size and their access to power in the national executive. To address this concern we compare the same group that is present in more than one country within a continent and exploit the plausibly exogenous variation in its group size across those countries to identify our coefficients of interest. The variation in group sizes in this specification comes primarily due to a group falling unequally on the two sides of a national boundary. An identification strategy similar to this has previously been used in Dimico (2016) . This exercise drastically, evidently, reduces our sample. However, even in the restricted sample the data exhibit the same pattern as before and our coefficients of interest retain their statistical significance.
We explain the empirical results by extending the two party probabilistic voting model (à la Persson and Tabellini, 2002) with multiple minorities. The political parties announce as platforms proportions of executive positions in the government allocated to each group. Group members care about a group's representation in the government since it determines the par capita transfer of state resources to that group. This framework straight away predicts that group size wouldn't affect the share of executive positions population share of the largest group in the country-year observation. 4 offered to any minority under the PR system. This is driven by the fact that the gain in number of votes for a party from an additional allocation to a group is same across all minority groups of various sizes. Since in a PR system both parties are effectively maximizing vote shares, this results in equal allocation of executive positions across minorities.
In order to examine the case with MR, we need to consider how the groups are spatially located across constituencies. We postulate a settlement pattern of minorities which relates their population shares with the area that they occupy. Specifically, we claim that the relationship is inelastic. Given that, we show that there is an inverted U-shaped relationship between population share of a minority and its share of executive positions when there are enough constituencies where multiple minorities reside. The presence of multiple minorities in our model is key to get this result. In presence of multiple minorities, increasing the size of one minority would necessitate decreasing another's (holding the size of the largest group fixed). This changes the aggregate population share of minorities within the constituencies non-monotonically. This in turn determines their equilibrium representation.
Our work is related to the literature that discusses the role of electoral systems in providing representation to minorities. The initial set of studies considered PR to be a more inclusive system than MR (see for example, Lijphart, 2004) . A number of countryspecific studies, however, demonstrate that minority representation under MR depends on the settlement patterns of these groups. Moser (2008) , for example, shows in the Russian context that small, geographically concentrated and less assimilated minorities are better represented under single member district MR compared to the PR system. Wagner (2014) shows that a transition to PR system in Macedonia did not increase representation for Albanians.
10 He attributes this to concentration of Albanians in north-west Macedonia, where they form a local majority. We note that most of the studies that look at group based outcomes across the two systems compare differences in their levels. We on the other hand, focus on difference in the slope of the relationship between group size and political power. Our work therefore sheds light on the differential access to power received by groups of differing sizes within a system. In the PR system, size inequality of minorities has no bearing on their power inequality, whereas under the MR system it does. Specifically, under the MR system the power inequality between minority groups may either be greater or smaller than their size inequality depending on the size distribution of groups. This work, therefore, comments on how electoral systems affect group inequality in access to power and consequently, in their overall welfare -an issue that is discussed rarely in the literature.
Institutional Setting
The decline of colonialism and autocratic rule, and a transition towards democracy has characterized the world in the post World War II period. An interesting aspect of this wave of democratization is the choice of electoral system made by the newly emerging democracies. On one hand there is MR in which elections are typically contested over single member districts. The candidate or party with a plurality or an absolute majority in these districts wins. The advantage of this system is formation of a stable government. In contrast, in a PR system, seats are allocated to parties in proportion to their vote share in multimember districts. This reduces the disparity in vote share at the national level and the seat share of a party in the parliament.
11 In the period from 1950s to the 1970s, a larger fraction of countries had adopted the MR system. However, the past few decades have seen a trend towards the adoption of PR (Figure 1 ). This is driven by adoption of the PR system by the new democracies in Latin America, Africa, and Mediterranean, Central and Eastern Europe in the 1970s and 1980s. 12 Apart from country specific factors, colonialism and the influence of neighboring countries have also been important in this choice of electoral system (Reynolds, Reilly and Ellis, 2008) . This has resulted in a regional clustering of the systems (Figure 2 ). The transition to PR has not been accompanied by a substantive political inclusion of minorities overall (Figure 3 ). There has been a gradual decline in the state administered discrimination over the years accompanied by an increase in share of groups in the powerless category. The proportion of groups in power sharing arrangements with other groups (i.e., junior and senior partner) and of those who rule virtually alone (dominant and monopoly groups) has remained stable.
Data Description
In this section, we describe the various data sources that we have put together for this project and discuss the main variables that concern us. 11 Some countries also use mixed systems which are a combination of both MR and PR. However, we do not include them in our empirical analysis.
12 The possible reasons for adoption of PR system by these countries are discussed in Farrell (2011) .
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Figure 1: Electoral systems by decade
Data Sources
EPR Dataset Our primary source of data is the Ethnic Power Relations (EPR) core dataset 2014 (Vogt et al., 2015) . The dataset contains various characteristics of wellidentified groups ("ethnicities") within countries for about 155 countries across the world at an annual level for the period 1946-2013. The dataset defines a group "as any subjectively experienced sense of commonality based on the belief in common ancestry and shared culture." 13 (Cederman, Wimmer and Min, 2010) The dataset reports various group level characteristics for all politically relevant groups residing in sovereign states with a total population of at least 500,000 in 1990. A group is politically relevant if at least one political organization has at least once claimed to represent it at the national level or the group has been explicitly discriminated against by the state during any time in the period 1946-2013. It provides annual group-country 13 Cederman, Wimmer and Min (2010) further point out that in different countries different "markers may be used to indicate such shared ancestry and culture: common language, similar phenotypical features, adherence to the same faith, and so on." Further, in some societies there may be multiple dimensions of identity along which such "sense of commonality" may be experienced. The dataset, however, is concerned with groups that are politically relevant (more on this later) and that aligns with our interest as well. As long as there is some marker of identity which is salient in the society and is also politically meaningful, our analysis should be applicable.
level data on population shares, settlement patterns, trans-border ethnic kinship, as well as religious and linguistic affiliations for the period 1946-2013. However, most importantly for us, it also codes a group's access to national executive. A group's access to absolute power in the national executive is coded based on whether the group rules alone (power status = monopoly, dominant), shares power with other groups (power status = senior partner, junior partner ) or is excluded from executive power (power status = powerless, discriminated by the state). We rank these six categories in a separate variable called "power rank"; they range from 6 to 1 in decreasing order of power (i.e., from monopoly to discriminated ).
14 The EPR dataset also provides information about the settlement patterns of the groups. Specifically, it categorizes the groups as being dispersed, i.e., those who do not inhabit any particular region and, concentrated, i.e., settled in a particular region of the country which is easily distinguishable on a map. For concentrated groups, it further gives information about the fraction of the country's land area that they occupy.
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The EPR dataset was created by scholars who work on group based conflict. The first version of the dataset was created as part of a research project between scholars at Zurich ETH and University of California, Los Angeles (UCLA), which was then updated and released by Vogt et al. (2015) . The information about the attributes about the groups, including their power statuses were coded by taking inputs from about one hundred country experts. This consultation period lasted for about two years followed by a workshop where the final coding of attributes was decided after taking into account the inputs provided by the experts and accumulated knowledge available for the countries.
This dataset has certain advantages for our paper over other existing datasets about political outcomes of groups. Some of the prominent datasets used by scholars of conflict are the Minorities At Risk (MAR) dataset, the All Minorities at Risk (A-MAR) dataset and the dataset used by Fearon (2003) . Though most of these datasets give information about group sizes, none of the datasets provide any detail about the settlement patterns of the groups. This is critical for us since we demonstrate that the pattern observed in our data is driven by groups which are geographically concentrated. Also, the EPR dataset provides information about the power status of all groups; this is in contrast to the MAR dataset which systematically excludes the groups who are in the government from the sample.
14 There is an additional categorization in the data, known as self-exclusion. This applies to groups which have declared independence from the central state. They constitute only 0.7% of our sample and we do not consider them for our analysis.
15 The GIS shape file of their area of settlement is also provided on the EPR website. 
Electoral systems
The data for electoral rules used for national legislative elections come from merging two datasets. The first of these is the Democratic Electoral Systems (DES) data compiled by Bormann and Golder (2013) . It contains details about electoral systems used for about 1200 national elections for the period 1946-2011. We compliment this with a second source of data -the IDEA Electoral System Design Database, which gives us information about the electoral systems for some additional countries. The classification into broad electoral systems is based on the DES dataset. For any given year, the electoral system in a country is the electoral system used in the most recently held election. We restrict our main analysis to Majoritarian and Proportional systems.
Polity characteristics and colonial history Polity IV Project is used to identify periods of autocratic rule in a country. We include only those country-year pairs where the position of the chief executive is chosen through competitive elections. The ICOW Colonial History Dataset 1.0 compiled by Hensel (2014) recognizes the primary colonial ruler and the year of independence for each country that was colonized. To obtain the electoral systems of the colonial rulers we use the data on electoral systems provided in
The Handbook of Electoral System Choice (HESC) (Colomer, 2004) . The HESC provides information about electoral systems of democracies since 1800. We use this to find the electoral rule followed by the primary colonial ruler in the colony's year of independence. We use this information for our instrumental variable analysis which we describe later. Table 1 reports summary statistics for both the ethnicity level (Panel A) and the country level (Panel B) variables. In our final data, 43.87 percent of country-year observations have MR system, whereas 56.13 percent have PR system. The countries with the MR system are more fractionalized, have greater number of relevant groups, but allow lesser political competition and place fewer constraints on decision making powers of the chief executive compared to the PR system. These differences, however, are not statistically significant at 10% level. On an average, the largest group comprises 73.5 percent of the politically relevant population and in 84.9 percent of country-year observations, the largest group has an absolute majority in the country (i.e. population share over 50 per cent of politically relevant population). Overall 36.7 percent of minorities are politically included and 75.1 percent are geographically concentrated. The ethnicity level characteristics are not significantly different between countries with MR and PR systems.
Summary statistics

Empirics
Empirical strategy
Baseline We use the linear probability model to estimate the effect of group size on political inclusion under MR and PR. Following is the baseline specification:
Where Y ict can be a dummy for whether the group i is politically included in country c in year t or the nightlight intensity in the group's settlement area; δ ct denotes country-year fixed effects; n ict is the population of group i in the country relative to the total politically relevant population of country c in year t; P ct is a dummy for whether the proportional electoral system is used for national legislative elections or not; X ict is a vector of ethnicity level controls (i.e. years of peace, settlement patterns, transethnic kin inclusion/exclusion and fraction of the group associated with the largest language and religion for the group). The error term c is clustered at the country level.
Identification For identification, we first restrict our sample to ethnic groups living in more than one country in the same continent and estimate the following model:
Where δ irt denotes ethnicity-region-year effects; error term ic is double clustered at the level of group and country to adjust standard errors against potential autocorrelation within ethnicity and country.
Secondly, the electoral system of a country may be endogenous to other country specific factors which might differ between the two electoral systems. To correct for this potential source of bias, we use a dummy that indicates whether the electoral system of the primary colonial ruler in the colony's year of independence is proportional as an instrument for the electoral system in our baseline specification.
Results
Baseline Column (6) in table 2 shows the results from our baseline specification. The coefficient of n ict (population share) is positive and coefficient of n 2 ict (population sharesquared) is negative. The two coefficients are statistically significant at 1% and 5% levels respectively. This demonstrates an inverted U-shaped relation between population share of an ethnic group and its probability of political inclusion under the MR electoral system. Probability of political inclusion for a group is maximized when the population share is 25.7 percent. F-tests for statistical significance of sum of linear and quadratic coefficients give p-values of .091 and .648 respectively. This indicates that there is no statistically significant relation between population share and political inclusion under the PR system.
The coefficients of ethnicity level controls are reported in table A1 in the apppendix. An additional decade without any conflict incidence experienced by an ethnicity is associated with a 5.11 percent more likelihood of its political inclusion. The coefficient of trans-ethnic kin exclusion dummy is suggestive of politically excluded ethnic groups immigrating to countries where they might get political representation. Political exclusion of the trans-ethnic kin of a group is associated with 10.90 percent higher likelihood of political inclusion for a group. An indicator of an ethnic group's cohesiveness is the 
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.091 fraction of its members associated with the largest language for the group. Groups that are linguistically more cohesive find it easier to organize themselves and put forth their demands and therefore are more likely to be politically included. This is supported by the result that a 10 percent increase in fraction of group members associated with the largest language for the group is related with a 2.89 percent increase in likelihood of political inclusion for the group.
Robustness and effect on development Table 3 tests the robustness of our results.
The broad pattern depicted in our baseline specification of inverted U-shaped relation for MR and weakening of that relation under PR continue to hold over time. This can be seen in columns (2) and (3) which show results over time periods 1946 -1979 and 1980-2013, 14 1946-2013 1946-1979 1980-2013 (1) (2) (3) (4) (5) (6) (7) respectively. The relations under MR and PR systems are also robust to using power rank as the dependent variable (column 4). We look at the relation of population share with development outcomes for an ethnic group using nightlight intensity in a group's settlement area as a proxy for development. We find that the effect of population share of the ethnicity on its political inclusion translates to development outcomes for the group. As we can see, column (5) shows an inverted U-shaped relation between population share and nighlight intensity in the group's settlement area under the MR system. Again we find that there is no statistically significant relation under the PR system. All these results are robust to taking population share as a fraction of population share of the largest ethnic group in the country-year of the ethnic group (columns 6 to 8). Within group comparison Our first identification strategy compares an ethnic group that is spread over more than one country within the same continent but has different population share in both the countries. Such a comparison eliminates the possible endogeneity that might arise due to unobserved characteristics of an ethnic group, for example, due to ethnicity specific historical shocks. Table 4 reports the coefficients with political inclusion (column 1), power rank (column 2) and nightlight intensity (column 3) as the dependent variables. Dimico (2016) shows in the African context that the partition of an ethnicity in two countries adversely affects their political representation when the resulting groups are small. However, we show that the effect of how an ethnic group is divided in two countries on the group's political representation and economic development depends on their electoral systems. The within group comparison reaffirms the inverted U-shaped effect of population share on political representation as well as on nightlight intensity under MR and no relation under the PR system.
Instrumental variable Our second identification strategy uses electoral system of primary colonial ruler as an instrument for a country's electoral system. Our country level analysis in table 5, panel B shows that the existence of proportional electoral system in a country is 46.3 percent more likely if the electoral system of its primary colonial ruler was also proportional in the colony's year of independence. The coefficient is statistically significant at 1% level. In line with this, Cragg-Donald Wald F statistic for the first stage regression is much larger than the Stock and Yogo critical value, alleviating concerns related to weak instrument. The Kleibergen-Paap rk LM statistic has a p-value .062, rejecting the null hypothesis that the model is underidentified. Column (2) in panel A is again consistent with a statistically significant inverted U-shaped effect of population share on political representation under the MR system. The within group comparison and IV regression indicate the peak of political representation at population shares of 20.9 percent and 18.0 percent respectively. There is no effect of population share on political representation under the PR system.
The Model
To understand the rationale behind our empirical results, we develop a probabilistic model of two party electoral competition with private transfers based on Persson and Tabellini (2002) .
Basic Setup
There are three ethnic groups of voters. Each group is a continuum with population share n j , where 3 j=1 n j = 1. Voters have preferences over private transfers made by the government.
16 These transfers can be targeted at the ethnicity level but not at the individual level. In practice, targeting at the ethnic group level can be done when the ethnicities are geographically concentrated. However, even when they are not concentrated, their residential patterns are often segregated within regions which enables local leaders to deliver targeted benefits. Individual preferences can therefore be represented as:
Where f j denotes per capita private transfers to the group j. The utility function is strictly increasing and strictly concave i.e. U (f j ) > 0 and U (f j ) < 0. For interior solution, U (f j ) → ∞ as f j → 0. We assume that f j is completely determined by the political processes of a country. In the pre-election stage, two political parties A and B simultaneously decide their candidates, who are representatives of various ethnic groups, for cabinet and senior administrative posts. An ethnic group's representation in the executive G h j promised by party h determines how much per capita transfers they will get:
Where, f (G j ) > 0. This is motivated by the fact that higher representation in executive would imply that the group will have more number of ministries or government departments under its indirect control, leading to preferential treatment received under the policies of the relevant department. Also, the policy decisions of the head of state will be subjected to more bargaining from that group. Since representation in executive determines the individual level payoff of the voters, the political parties commit to allocation of executive positions as their platforms during election. We use f 
δ can be interpreted as population wide wave of support in favour of party B. σ i,j represents ideological bias of a member i of group j towards party B. φ j is a measure of responsiveness of group j voters to private transfers determined through promised political representation by a party. Values of ψ and φ j are known to both the parties. The government budget is constrained at S. Each party h maximizes the probability of winning p h and chooses f h j subject to this budget constraint 17 :
In majoritarian system all districts have equal population size and n k j is the size of group j relative to population in district k. We compare equilibrium political representation in single district PR system with that in K district MR voting system.
Equilibrium
Since the parties are symmetric, they will choose the same equilibrium policy.
Proposition 1 Under a single district proportional representation voting system, ethnic group size n j has no effect on equilibrium political representation G * j . In equilibrium:
Proof: In the Appendix.
An increase in group size does not affect f * j , and therefore G * j under proportional representation because increased importance of the group in national politics is offset by the greater amount of overall resources that need to be devoted to influence a given fraction of voters from the group to vote for a party. Also, ethnic groups that have higher 17 The theoretical results will be identical if party objective is to maximize expected seat share across the country.
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values of φ j get higher equilibrium political representation G * j as they are easier to sway through electoral commitments and hence, parties compete more fiercely for their votes.
Proposition 2 Under a majoritarian voting system with K districts, ethnic group size n j has no effect on equilibrium political representation G * j for any group j if either of the following conditions is satisfied:
The equilibrium in K district majoritarian voting system is given by:
The above proposition shows that an ethnic group will get higher political representation and hence, private transfers in majoritarian system compared to proportional representation system if it is concentrated more in districts having a less responsive mass of voters relative to other districts. This is driven by the fact that in the majoritarian system political parties maximize the probability of winning more than 50% of votes within each constituency, and hence, compare a group's political responsiveness with the responsiveness of only those groups with which this group co-resides.
Comparative Statics
In this section as well, there are three groups with population shares n 1 , n 2 , and n 3 within a country. The K electoral districts are partitioned in a way such that each district has the same population size. Members of a given ethnic group can be dispersed across the entire country or they can be concentrated in a specific geographic region. Settlement area of a geographically concentrated group increases inelastically with its population share.
18 The total area of the country is normalized to 1. For mathematical simplicity, group population is uniformly distributed across its area of residence. Settlement area of a concentrated group i is A(n i ) = n α i , where α ∈ (0, 1). Groups 1 and 2 are identical in their political responsiveness i.e. φ 1 = φ 2 = φ. Group 3 is politically more responsive compared to the other groups i.e. φ 3 > φ. Group 1 is geographically concentrated and group 3 is dispersed across the country. We can think of group 1 and group 2 as minorities and group 3 as the majority group.
19 Though, as we show, the results hold for all n 3 ∈ (0, 1).
Consistent with the within country-year comparison of our empirical model, n 3 is constant and the entire increase in n 1 is compensated by a corresponding decrease in n 2 . When group 2 is concentrated. Settlement areas A j of each group j are:
As is typically the case between concentrated minorities, there is some overlap between the settlement areas of group 1 and 2. This overlap is measured by the SzymkiewiczSimpson coefficient:
This implies that the area of intersection between the settlement areas of group 1 and group 2 is:
Proposition 3 If group 1 is geographically concentrated and φ 3 > φ, then under the majoritarian voting system:
If group 2 is concentrated:
(a) When n 1 < n 2 , equilibrium political representation G * 1 is increasing in n 1 (b) When n 1 ≥ n 2 , G * 1 is decreasing in n 1 if and only if O > O * for some O * ∈ (0, 1).
2. If group 2 is geographically dispersed, equilibrium political representation G * 1 follows an inverted U-shaped relation with n 1 with the peak of political representation at
As discussed in proposition 2, concentration of an ethnic group in districts having a less responsive mass of voters improves their political representation. Since φ 3 > φ, it is beneficial for group 1 to be more concentrated in districts having a smaller proportion of group 3 members. The settlement area of a concentrated group increases inelastically with its population share. This means that an increase in population share of a group increases its population density in the area in which it resides. As n 1 increases, n 2 declines. The following three effects take place if group 2 is geographically concentrated:
1. In the region where only groups 1 and 3 reside, population density of group 1 increases. This leads to a decline in proportion of group 3 in the districts located in this region and increases G * 1 .
2. In the region where all groups 1, 2 and 3 reside, the population density of group 1 increases and the population density of group 2 declines. When n 1 < n 2 , the combined density of group 1 and group 2 increases with an increase in n 1 . This leads to a decline in population share of group 3 in districts in this region and increases G * 1 . The opposite happens when n 1 ≥ n 2 .
3. When n 1 < n 2 the ratio
remains constant at O. However when n 1 ≥ n 2 , an increase in n 1 decreases this ratio. As a result, a higher proportion of group 1 members now reside in the area where only group 1 and 3 reside. This area has a higher proportion of group 3 members. This has a negative effect on G * 1 .
Both the first and second factors improve G * 1 when n 1 < n 2 . However, when n 1 ≥ n 2 , the first factor contributes to improvement in G * 1 and the second and third factor have a negative effect on G * 1 . When there is a sufficient overlap between the settlement areas of group 1 and 2, the second and third factor dominate and G * 1 decreases. When group 2 is dispersed, the combined density of group 1 and 2 in the settlement area of group 1 initially increases and is maximized at n * 1 . When n 1 < n * 1 , an increase in n 1 decreases the proportion of more responsive group 3 members in districts in group 1's settlement area. This increases G
Verification of the Model
In this section we first empirically verify one key parameter restriction of the model that we need for our main result. Proposition 3 required that a minority group's settlement area be inelastically related to its population share. To test this assumption we run the following specification
where S ict is the settlement area of a group i which is geographically concentrated in country c in year t and n ict is the population share that group. α therefore measures the elasticity of settlement area with respect to population share of a group, and therefore, is a direct estimate of the parameter α in the model. The EPR dataset provides information about the settlement area of groups which are geographically concentrated. Therefore, we can estimate the equation (4). The results are reported in Appendix table A6. Column (1) reports the main estimate of α to be 0.578. It is highly statistically significant and its magnitude is less than one. This confirms our hypothesis. Further, we estimate this parameter in two sub-samples -one where the minority groups' population shares are smaller than 0.25 (column (2)) and smaller than 0.1 (column (3)). Both estimates are close to each other and are similar to the main estimate. This shows that the elasticity of settlement area with respect to population share of a group is indeed stable, further confirming our model's assumption. The primary aim of the model is to justify the empirical pattern established in the Section 4 of the paper. The model, however, generates some additional predictions regarding the exact nature of the relationship between group size and access to political power. It is, therefore, important to test if these additional comparative static results hold in order to verify if the proposed model is indeed valid. We now turn to that discussion in the following paragraphs.
Proposition 3 states that we should observe the inverted U-shaped relationship between group size and power status under the MR system only for groups which are geographically concentrated. Also, a group's geographic concentration should not matter for the result for the PR system. We verify this by running the following specification for the samples of MR and PR country-year observations separately: where C ict is a dummy indicating whether the group i is geographically concentrated in country c in year t. Proposition 3 implies that for the sample of MR countries, η 1 and η 2 should be zero and we should have η 3 > 0 and η 4 < 0. For the set of PR countries all the coefficients η 1 -η 4 should be zero. Table 6 reports the results and the predictions largely are verified. Column (1) reproduces the main result, and columns (2) and (3) provides the estimates of η 1 -η 4 for MR and PR countries, respectively. As is evident, for the MR countries the relationship is only true for geographically concentrated groups. For the PR countries only one second order term is significant at 10% level.
Proposition 3 further specifies that under the MR system, the peak political representation is achieved when the population share of the group equals 1−n 3 2 when the group is geographically concentrated, where n 3 is the population share of the majority group. Therefore, for larger values of the majority group's share, the peak is achieved at lower values of the minority group's size. We test this prediction by running specification (1) on various sub-samples of the data where we vary the size of the majority group. The results are reported in table A7. Column (1) reproduces the main result and columns (2)-(6) report the results for sub-samples where the majority group's population share is larger than 0.3, 0.4, 0.5, 0.6 and 0.7, respectively. The table also reports the population shares where the peak inclusion is achieved. Barring the first case, in all other cases we see that the population share at which the peak inclusion is achieved is declining when we move to countries with larger majority groups. 
Conclusion
This paper explores how electoral systems influence the relation between size of a minority group and its access to power in the national executive. We find empirical evidence that in countries with the PR system, population share of a minority has no effect on its executive power. In countries with MR, there is an inverted U-shaped effect of population share on executive power. This suggests that electoral systems are important in determining inequality between groups of varying sizes. An implication is that under PR, group size inequality does not translate into inequality in the political representation of minorities. We further show that the inverted U-shaped relation under MR is driven by the way settlement area of a minority expands with size. This points to the importance of taking into account settlement patterns of groups in a comparative analysis of the two systems. The data is at ethnicity-country-year level for 102 countries and 438 ethno-country groups. Largest group size in Column (2) ≥ 0.3, in Column (3) ≥ 0.4, in Column (4) ≥ 0.5, in column (5) ≥ 0.6 and in column (6) ≥ 0.7. Standard errors are clustered at the country level. *** p<0.01, ** p<0.05, * p<0.1.
A Tables
B Proofs of Propositions
Proof of proposition 1 We give a general proof with J ethnic groups for propositions 1 and 2. Consider the case of party A. Vote share of party A among members of group j is given by:
Assuming that ψ ≥ φ j for all j, we get:
Party A will win elections if more than half the population votes for it. Probability of winning for party A is given by:
This can simply be written as: Proof of proposition 2 In a K district majoritarian election, probability of winning for party A in constituency k, as can be seen from the result under proportional electoral system, is given by:
Party A will win the election if it wins more than half the votes in more than half the districts. If both parties win in equal number of districts, then the winner will be chosen randomly. Party A solves the following optimization problem under majoritarian elections:
p A s.t. for all districts. Thus, given a district k, we denote the probability of winning in any other given district, with a slight abuse of notation, as p −k A . When K=2, Probability of winning can be written as:
This can be simplified to:
And when K>2, probability of winning is:
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Using this, we calculate: dp A dp k A = C(K) = ( 1 + (−1)
For the first order condition to the optimization problem, we need to calculate: dp A df A j = K k=1 dp A dp k A dp k A df A j Substituting the expression for dp A /dp k A , we can write this as: dp A df
We can now easily solve the optimization problem to give the equilibrium condition given in (2). Consider the case where all groups are equally responsive to electoral promises i.e. n k j /n j = 1 for all j, (2) can be simplified to:
Now, consider the case where n k j = n j for all k. In this case, (2) can be simplified to:
Both the above special cases indicate that when groups are evenly distributed across districts or when all groups are equally responsive to electoral promises, majoritarian elections give the same equilibrium political representation and per capita transfers as the proportional representation system. Proof of proposition 3 (a) When group 2 is concentrated, we have four types of constituencies based on the identity of groups residing in them: (1) Only group 1 and 3 reside (2) Only group 2 and 3 reside (3) Group 1, 2 and 3 all reside (4) Only group 3 resides. Densities D m of constituency type m are:
Similar to the proof of proposition 3, equilibrium per capita transfer to group 2 are: f 1 = Sγf 1 n 1 γf 1 + n 2 γf 2 + n 3 γf 3
Calculating the denominator by substituting values from first order condition: n 1 γf 1 + n 2 γf 2 + n 3 γf 3 =K(n α 1 )(n 1−α 1 + n 2 + n 3 ) φ(n 1−α 1 + n 2 ) + φ 3 n 3 φ(n 1−α 1 + n 2 ) + φ 3 n 3 + K(1 − n α 1 )(n 2 + n 3 ) φn 2 + φ 3 n 3 φn 2 + φ 3 n 3 =K(n 1 + n 2 + n 3 ) = K Using this and the first order condition:
+ n 2 + n 3 φ(n + n 2 ) + φ 3 n 3 ) 2 Since, φ 3 > φ, it follows:
∴ There is an inverted U-shaped relation between n 1 and f * 1 and hence between n 1 and G * 1 with peak at n * 1 = (1 − α) 1 α .
